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SHEET FEEDING APPARATUS 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The present invention relates to a sheet feeding apparatus 

for feeding a sheet. 
In the present invention, the term “sheet” includes a 

recording sheets made of paper or other material, and the 
term “substantially vertical” includes “vertical”. 

2. Description of the Related Art 
FIG. 10 is a cross sectional vieW shoWing a ?rst sheet 

feeding apparatus 1 according to related art. The ?rst sheet 
feeding apparatus 1 of the related art includes a tray 3, a feed 
roller 4, a lifting plate 5, a separator plate 6, a spring 7, and 
a biasing spring 8. Sheets 2 are stacked on the lifting plate 
5 in the tray 3. The feed roller 4 is disposed on the side of 
the stacked sheets 2 opposite from the side thereof supported 
on the lifting plate 5. The lifting plate 5 is mounted so as to 
be movable toWard and aWay from the feed roller 4. The 
lifting plate 5 is biased toWard the feed roller 4 by means of 
the spring 7, and holds the sheets 2 by cooperating With the 
feed roller 4. The separator plate 6 is disposed opposite the 
feed roller 4 on the doWnstream side of the tray 3 as vieWed 
in a sheet feeding direction A1, and is biased by the biasing 
spring 8 into contact With the feed roller 4. 
When the feed roller 4 is rotated, sheets 2 are fed to the 

position betWeen the feed roller 4 and the separator plate 6 
arranged doWnstream in the sheet feeding direction A1, and 
the sheets 2 are thus held betWeen the feed roller 4 and the 
separator plate 6. Of the sheets 2 held betWeen the feed roller 
4 and the separator plate 6, only one sheet 2a closest to the 
feed roller 4 is separated by the separator plate 6, and 
transported to the position betWeen a pinch roller 9 disposed 
doWnstream in the sheet feeding direction A1 and a transport 
roller 10 disclosed opposite the pinch roller 9. Of the sheets 
2 held betWeen the feed roller 4 and the separator plate 6, the 
remaining sheets, i.e., the sheets excluding the one sheet 2a, 
are not transported in the sheet feeding direction A1 but 
remain held betWeen the feed roller 4 and the separator plate 
6. 
The one sheet 211 that has been transported by the feed 

roller 4 to the position betWeen the pinch roller 9 and the 
transport roller 10 is further transported doWnstream in the 
sheet feeding direction A1 While being held betWeen the 
pinch roller 9 and the transport roller 10 as Well as betWeen 
the feed roller 4 and the separator plate 6. After that, the 
upstream end of the one sheet 2a, as vieWed in the sheet 
feeding direction A1, is gripped betWeen the feed roller 4 
and the separator plate 6. As the one sheet 211 is fed 
incrementally by a predetermined feed amount doWnstream 
in the sheet feeding direction A1 by means of the pinch roller 
9 and the transport roller 10, an image is formed on the one 
sheet 211 by a print head 12 of a printer mechanism 11. 

FIG. 11 is a cross sectional vieW shoWing second sheet 
feeding apparatus 15 according to the related art. In the 
second feeding apparatus 15, the construction except that of 
the feed roller 16 is the same as the construction of the ?rst 
sheet feeding apparatus 1 of the related art, and correspond 
ing parts are therefore designated by the same reference 
numerals. The feed roller 16 has a cut portion 16b formed by 
cutting one side ?at, and a roller contacting portion 16a 
formed from the cylindrically faced remaining portion, i.e., 
the portion excluding the side cut portion 16b. The feed 
roller 16 is disposed on the side of the stacked sheets 2 
opposite from the side thereof supported on the lifting 
plate 5. 
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2 
When the feed roller 16 is rotated While holding the sheets 

2 betWeen the lifting plate 5 and the roller contacting portion 
16a of the feed roller 16, some of the upper sheets 2 are fed 
to the position betWeen the feed roller 16 and the separator 
plate 6 arranged doWnstream in the sheet feeding direction 
A1. Of the sheets 2 held betWeen the feed roller 16 and the 
separator plate 6, only the one sheet 211 is separated by the 
separator plate 6, and transported to the position betWeen the 
pinch roller 9 and the transport roller 10 arranged doWn 
stream in the sheet feeding directionA1. When the one sheet 
211 is transported to the position betWeen the pinch roller 9 
and the transport roller 10, the cut portion 16b, instead of the 
roller contacting portion 1611, comes to face the one sheet 2a. 
As a result, the one sheet 211 is separated from the feed roller 
16, and transported by means of the pinch roller 9 and the 
transport roller 10 by being held betWeen the pinch roller 9 
and the transport roller 10. 

FIG. 12 is a cross sectional vieW shoWing a third sheet 
feeding apparatus 20 according to the related art. The third 
sheet feeding apparatus 20 of the related art includes a tray 
22, a lifting plate 23, a feed roller 24, a spring 25, and an 
auxiliary roller 26. Sheets 21 are stacked on the lifting plate 
23 in the tray 22. A limiting plate 22a, Which is disposed 
integrally With the tray 22, is located doWnstream of the 
sheets 21 in the feeding direction A2, and comprises a 
portion Whose cross section taken perpendicularly to a sheet 
feeding direction A2 is substantially L shaped, more spe 
ci?cally, a portion extending toWard the feed roller 24 and 
a portion formed so as to extend from the doWnstream to the 
upstream side in the sheet feeding direction A2. The leading 
edges of the sheets 21 stacked on the lifting plate 23 abut the 
limiting plate 22a. The feed roller 24 is disposed on the side 
of the stacked sheets 21 opposite from the side thereof 
supported on the lifting plate 23. The lifting plate 23 is 
mounted so as to be movable toWard and aWay from the feed 
roller 24. The lifting plate 23 is biased toWard the feed roller 
24 by means of the spring 25, and holds the sheets 21 by 
cooperating With the feed roller 24. The auxiliary roller 26 
is disposed on the same side as the feed roller 24 With respect 
to the sheets 21 stacked on the lifting plate 23. The auxiliary 
roller 26 is mounted rotatably about the axis of rotation of 
the feed roller 24. Further, the auxiliary roller 26 is located 
nearer to the sheets 21 than the feed roller 24 is, and rotates 
about its axis of rotation extending parallel to the axis of 
rotation of the feed roller 24. 
When the feed roller 24 is rotated While holding the sheets 

21 betWeen the feed roller 24 and the lifting plate 23, one 
sheet 21a closest to the feed roller 24 is fed out With its 
leading edge riding over the limiting plate 22a, and is thus 
advanced to a pair of transport rollers 27 disposed doWn 
stream in the sheet feeding direction A2. When the one sheet 
2111 is fed to the position betWeen the pair of transport rollers 
27, the feed roller 24 and the pair of transport rollers 27 
rotate in such a manner as to feed the one sheet 21a in the 
direction opposite to the sheet feeding direction A2. With the 
feed roller 24 rotating in this manner, the auxiliary roller 26 
presses the one sheet 21a and the remaining sheets 21 
excluding the one sheet 2111, and the one sheet 21a is thus 
separated from the feed roller 24. With the one sheet 2111 
held betWeen the lifting plate 23 and the auxiliary roller 26 
as Well as betWeen the pair of transport rollers 27, the feed 
roller 24 and the pair of transport rollers 27 are rotated to 
transport the one sheet 2111 doWnstream in the sheet feeding 
direction A2. 

FIG. 13 is a cross sectional vieW shoWing a fourth sheet 
feeding apparatus 30 according to the related art. The sheet 
feeding apparatus 30 of the related art includes a lifting plate 
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32, a feed roller 33, a limiting plate 34, and a pair of 
transport rollers 35. Sheets 31 are stacked on the lifting plate 
32. The lifting plate 32 is mounted so as to be movable 
toWard and aWay from the feed roller 33, While the feed 
roller 33 is disposed on the side of the stacked sheets 31 
opposite from the side thereof supported on the lifting plate 
32. The lifting plate 32 is provided With a protruding portion 
32a protruding toWard the feed roller 33. The drive shaft 33a 
of the feed roller 33 is provided With an engaging portion 
33b Which rotates With the rotation of the feed roller 33 and 
engages With the protruding portion 32a of the lifting plate 
32. The lifting plate 32 is biased toWard the feed roller 33, 
and holds the sheets 31 by cooperating With the feed roller 
33. The limiting plate 34 is a plate-like member Which is 
formed perpendicularly to a sheet feeding direction A3 and 
?xed in position on the doWnstream side of the lifting plate 
32 as vieWed in the sheet feeding direction A3 . The leading 
edges of the sheets 31 stacked on the lifting plate 32 abut the 
limiting plate 34. The pair of transport rollers 35 are 
disposed on the doWnstream side of the limiting plate 34 as 
vieWed in the sheet feeding direction A3. 
When the feed roller 33 is rotated While holding the sheets 

31 betWeen the lifting plate 32 and the feed roller 33, one 
sheet 31a closest to the feed roller 33 is fed out With its 
leading edge riding over the limiting plate 34, and is thus 
advanced to the pair of transport rollers 35 disposed doWn 
stream in the sheet feeding direction A3. With the rotation of 
the feed roller 33, the engaging portion 33b rotates until it 
engages With the protruding portion 32a of the lifting plate 
32. This releases the holding of the one sheet 3111 by the feed 
roller 33 and the lifting plate 32, and the one sheet 3111 is 
transported downstream in the sheet feeding direction A3 by 
the pair of transport rollers 35 alone. 

FIG. 14 is a cross sectional vieW shoWing a ?fth sheet 
feeding apparatus 40 according to the related art. The ?fth 
sheet feeding apparatus 40 of the related art includes a 
limiting plate 44, a lifting plate 42, a feed roller 43, a spring 
45, a separator plate 46, a biasing spring 47, and an actuator 
arm 48. The lifting plate 42 is mounted so as to be movable 
toWard and aWay from the feed roller 43, and sheets 41 are 
stacked on the lifting plate 42. The feed roller 43 is disposed 
on the side of the stacked sheets 41 opposite from the side 
thereof supported on the lifting plate 42. The lifting plate 42 
is held engaged in such a position as to keep the sheets 41 
separated from the feed roller 43 as shoWn by solid lines in 
FIG. 14 until the feed operation of the sheets 41 is started; 
When starting the feed operation of the sheets 41, the lifting 
plate 42 is disengaged, and holds the sheets 41 by the biasing 
force of the spring 45 by cooperating With the feed roller 43 
as shoWn by imaginary lines in FIG. 14. The limiting plate 
44 is a plate-like member Which is disposed With its one end 
spaced apart from the feed roller. The limiting plate 44 is 
formed perpendicularly to a sheet feeding direction A4, and 
is disposed on the doWnstream side of the lifting plate 42 as 
vieWed in the sheet feeding direction A4. The separator plate 
46 is disposed opposite the feed roller 43 on the doWnstream 
side of the limiting plate 44 as vieWed in the sheet feeding 
direction A4. The doWnstream end of the separator plate 46, 
as vieWed in the sheet feeding direction A4, is supported so 
as to be angularly movable about an axis extending perpen 
dicularly to the sheet feeding direction A4; the separator 
plate 46 is brought into contact With the feed roller 43 by 
being biased toWard the feed roller 43 by means of the 
biasing spring 47. The actuator arm 48 is disposed on the 
upstream side of the separator plate 46 as vieWed in the sheet 
feeding direction A4, and mounted so as to be angularly 
movable about an axis extending parallel to the Width 
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4 
direction of the transport path along Which the sheet is 
transported. The actuator arm 48 presses the separator plate 
46 to separate it from the feed roller 43. 
When the lifting plate 42 is disengaged as described 

above, the stacked sheets 41 are displaced in a direction 
toWard the feed roller 43 by the biasing force of the spring 
45. Before the sheets 41 are sandWiched betWeen the lifting 
plate 42 and the feed roller 43, a plurality of sheets 41 
including one sheet 4111 closest to the feed roller 43 are 
alloWed to run over the limiting plate 44 in the doWnstream 
direction along the sheet feeding direction A4. When the 
feed roller 43 is rotated after the sheets have been held 
betWeen the lifting plate 42 and the feed roller 43, the one 
sheet 4111 is separated by the separator plate 46 from the 
remaining sheets 41 excluding the one sheet 4111, and the 
one sheet 4111 is transported doWnstream in the sheet feeding 
direction A4. When the one sheet 4111 is separated by the 
separator means 46, the lifting plate 42 is moved in a 
direction aWay from the feed roller 43, thus releasing the 
holding of the sheets 41 by the feed roller 43 and the lifting 
plate 42. Thereafter, When the one sheet 4111 is detected 
reaching the position betWeen a pair of transport rollers 
disposed doWnstream in the sheet feeding direction A4, the 
separator plate 46 is separated from the feed roller 43 by the 
action of the actuator arm 48 and, in this condition, the one 
sheet 41a is transported doWnstream in the sheet feeding 
direction A4. 

FIG. 15 is a cross sectional vieW shoWing a sixth sheet 
feeding apparatus 50 according to the related art. The sixth 
sheet feeding apparatus 50 of the related art includes a lifting 
plate 52, a feed roller 53, an idle roller 54, a separator plate 
55, and a push-back means 56. Sheets 51 are stacked on the 
lifting plate 52. The lifting plate 52 is mounted so as to be 
movable toWard and aWay from the feed roller 53. The feed 
roller 53 is disposed on the side of the stacked sheets 51 
opposite from the side thereof supported on the lifting plate 
52, and holds the sheet 51a by cooperating With the lifting 
plate 52. The idle roller 54 is mounted so as to be movable 
about an axis extending parallel to the Width direction of the 
transport path along Which the sheet is transported, and is 
disposed spaced apart in the Width direction from the feed 
roller 53. The idle roller 54 is disposed in contacting 
relationship With the separator plate 55. The separator plate 
55 is disposed opposite the feed roller 53 and the idle roller 
54 on the doWnstream side of the lifting plate 52 as vieWed 
in a sheet feeding direction A5. When the lifting plate 52 is 
moved toWard the feed roller 53, the pushing of the separator 
plate 55 by the lifting plate 52 is released and moves toWard 
the feed roller 53; When the lifting plate 52 is moved in a 
direction aWay from the feed roller 53, the separator plate 55 
is separated from the feed roller 53 by being pressed by the 
lifting plate 52. The push-back means 56 is disposed doWn 
stream of the lifting plate 52 in the sheet feeding direction 
A5, and Works to hold back the remaining sheets 51, 
excluding the one sheet 5111 closest to the feed roller 53, 
toWard the upstream side of the sheet feeding direction A5 
after the one sheet 51a has been separated from the remain 
ing sheets 51 by the separator plate 55. 
When the feed roller 53 is rotated While holding the sheets 

51 betWeen the lifting plate 52 and the feed roller 53, the 
sheets 51 are fed to the position betWeen the feed roller 53 
and the separator plate 55 and betWeen the idle roller 54 and 
the separator plate 55. The one sheet 51a is separated from 
the remaining sheet 51 by the separator plate 55 and trans 
ported to the position betWeen a pair of transport rollers 
disposed doWnstream in the sheet feeding direction A5. 
When the one sheet 5111 is fed to the position betWeen the 
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pair of transport rollers, the lifting plate 52 is moved in a 
direction aWay from the feed roller 53 and presses the 
separator plate 55. This causes the separator plate 55 With 
the idle roller 54 contacting thereon to move aWay from the 
feed roller 53, thereby releasing the holding of the sheets 51 
by the separator plate 55 and the feed roller 53. The one 
sheet 5111, While being held betWeen the pair of transport 
rollers as Well as betWeen the idle roller 54 and the separator 
plate 55, is transported downstream in the sheet feeding 
direction A5. The remaining sheets 51 are not transported 
doWnstream in the sheet feeding direction A5, but remain 
held betWeen the idle roller 54 and the separator plate 55. 
When the one sheet 5111 is transported doWnstream in the 
sheet feeding direction A5 by the pair of transport rollers, 
and is fed out of the machine after an image is formed on the 
one sheet 51a, the remaining sheets 51 are pushed back by 
the push-back means 56 toWard the upstream side of the 
sheet feeding direction A5. 

In the ?rst sheet feeding apparatus 1 of the related art, 
When the one sheet 211 is transported by the pinch roller 9 and 
the transport roller 10, the one sheet 211 is held betWeen the 
feed roller 4 and the separator plate 6 as Well as betWeen the 
pinch roller 9 and the transport roller 10. When the one sheet 
211 is kept held betWeen the feed roller 4 and the separator 
plate 6 as Well as betWeen the pinch roller 9 and the transport 
roller 10, back tension acting in the direction opposite to the 
sheet feeding direction A1 is exerted on the one sheet 211 
since the upstream end thereof as vieWed in the sheet feeding 
direction A1 is held betWeen the feed roller 4 and the 
separator plate 6. This back tension is an unstable force that 
changes as the one sheet 211 is transported doWnstream in the 
sheet feeding direction A1. In particular, When the holding 
of one sheet 211 by the feed roller 4 and the separator plate 
6 is released, the back tension being exerted on the one sheet 
211 changes abruptly. This can cause a variation in the feed 
amount by Which the one sheet 211 is fed doWnstream in the 
sheet feeding direction A1, resulting in skeWed feeding With 
respect to the sheet feeding direction A1. Therefore, a high 
quality image cannot be formed on the sheet 2. 

In the second sheet feeding apparatus 15 of the related art, 
the occurrence of back tension can be prevented by forming 
the cut portion 16b on the feed roller 16, but the remaining 
sheets are separated from the feed roller 16 and the holding 
of the remaining sheets by the feed roller 16 and the 
separator plate 6 is released. As a result, the remaining sheets 
slide doWnWard in the doWnstream direction along the sheet 
feeding direction A1, and this can cause a double feed, a 
phenomenon in Which more than one sheet 2 is fed out 
simultaneously doWnstream in the sheet feeding direction 
A1, When performing sheet feeding by using the remaining 
sheets. 

In the third sheet feeding apparatus 20 of the related art, 
since the one sheet 21a is fed doWnstream in the sheet 
feeding direction A2 While being held betWeen the auxiliary 
roller 26 and the lifting plate 23 as Well as betWeen the pair 
of transport rollers 27, there occurs a problem similar to that 
encountered in the ?rst sheet feeding apparatus 1 of the 
related art. While the apparatus is constructed so that the 
sheets 21 stacked on the lifting plate 23 are fed doWnstream 
in the sheet feeding direction A2 by separating one sheet 21 
at a time by the feed roller 26 and the lifting plate 23, 
simultaneous feeding of a plurality of sheets 21, that is, 
double feeding, may occur depending on the number of 
sheets 21. Furthermore, With the presence of the limiting 
plate 2211, the sheet 21 may be de?ected along the limiting 
plate 22a, restraining the feeding of the sheet 21 toWard the 
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6 
doWnstream side in the sheet feeding direction A2, and this 
can result in a misfeed condition in Which the sheet 21 is not 
fed out. 

In the fourth sheet feeding apparatus of the related art, 
since the limiting plate 34, a plate-like member, is ?xedly 
provided on the doWnstream side of the lifting plate 32 as 
vieWed in the sheet feeding direction A3, the feeding of the 
sheet 31 in the doWnstream direction along the sheet feeding 
direction A3 may be restrained, resulting in a misfeed 
condition in Which the sheet 31 is not fed out. Furthermore, 
the apparatus is constructed so that the sheets 31 stacked on 
the lifting plate 32 are fed doWnstream in the sheet feeding 
direction A3 by separating one sheet 31 at a time by the feed 
roller 33 and the lifting plate 32 but, When the plurality of 
sheets 31 are fed doWnstream in the sheet feeding direction 
A3 by the feed roller 33, the sheets may not be able to be 
separated by the limiting plate 34, resulting in a double feed, 
a phenomenon in Which more than one sheet 31 is fed out 
simultaneously. 

In the ?fth sheet feeding apparatus 40 of the related art, 
When transporting the one sheet 41a by the pair of transport 
rollers, the holding of the one sheet 4111 by the feed roller 43 
and the separator plate 46 is released, and the remaining 
sheets are not held betWeen the feed roller 43 and the 
separator plate 46; this can also result in a double feed 
condition in Which more than one remaining sheet is fed out 
simultaneously by the feed roller 43 in the doWnstream 
direction along the sheet feeding direction A4. 

In the sixth sheet feeding apparatus 50 of the related art, 
since the one sheet 5111 is transported doWnstream in the 
sheet feeding direction A While being held betWeen the idle 
roller 54 and the lifting plate 52 as Well as betWeen the pair 
of transport rollers, back tension occurs, and this can cause 
a problem similar to that encountered in the ?rst sheet 
feeding apparatus 1 of the related art. 

In the sheet feeding apparatuses 1, 15, 20, 30, 40, and 50 
of the related art, since trouble occurs When feeding sheets, 
or more speci?cally, When feeding one sheet, as described 
above, the sheet cannot be fed accurately and stably. Fur 
thermore, in the related art, there is disclosed no apparatus 
that can simultaneously achieve the separation of the 
remaining sheets, excluding the one sheet, from the feed 
roller, the separation of the separator plate from the feed 
roller, and the restraining of the movement of the remaining 
sheets in the doWnstream direction along the sheet feeding 
direction, after the one sheet closest to the feed roller has 
been separated by the separator plate. 

SUMMARY OF THE INVENTION 

An object of the invention is to provide a sheet feeding 
apparatus that can feed a sheet accurately and stably by 
eliminating sheet feeding problems such as double feeding 
and misfeeding. 
The invention provides a sheet feeding apparatus com 

prising: 
rotatable feeding means for feeding a sheet by rotation 

thereof; 
supporting means, having a supporting portion movable 

toWard and aWay from the rotatable feeding means, for 
supporting a plurality of stacked sheets from a side opposite 
from the rotatable feeding means, and for elastically causing 
one sheet closest to the rotatable feeding means to contact 
the rotatable feeding means; 

separating means, having an abutting portion movable 
toWard and aWay from the rotatable feeding means, for 
elastically holding the sheets betWeen the abutting portion 
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and the rotatable feeding means, and for separating the 
sheets so as to allow only the one sheet closest to the 
rotatable feeding means to be fed out With the rotation of the 
rotatable feeding means, the separating means being dis 
posed doWnstream of the supporting means in a sheet 
feeding direction; 

sheet separating means for displacing remaining sheets in 
a direction aWay from the rotatable feeding means When the 
one sheet has been advanced to a target position reaching 
sheet transporting means disposed doWnstream in the sheet 
feeding direction; 

abutting portion separating means for moving the abutting 
portion in a direction aWay from the rotatable feeding means 
so as to release the holding of the sheets betWeen the 
abutting portion and the abutting portion and the rotatable 
feeding means When the one sheet has reached the target 
position; and 

limiting means for preventing the remaining sheets, 
excluding the one sheet, from moving doWnstream in the 
sheet feeding direction When the one sheet has reached the 
target position. 

According to the invention, the supporting portion of the 
supporting means is mounted so as to be movable toWard 
and aWay from the rotatable feeding means, and the plurality 
of sheets are stacked on the supporting means. The separat 
ing means is disposed doWnstream of the supporting means 
in the sheet feeding direction, and the abutting portion of the 
separating means is disposed so as to be movable toWard and 
aWay from the rotatable feeding means. By supporting the 
plurality of stacked sheets by the supporting means from the 
side opposite from the rotatable feeding means, one sheet 
closest to the rotatable feeding means can be elastically 
pressed against the rotatable feeding means. When the 
rotatable feeding means is rotated While elastically pressing 
the one sheet against the rotatable feeding means, sheets are 
fed doWnstream in the sheet feeding direction and elastically 
held betWeen the abutting portion of the separating means 
and the rotatable feeding means. The sheets are separated by 
the separating means so that, of the sheets elastically held 
betWeen the abutting portion and the rotatable feeding 
means, only the one sheet closest to the rotatable feeding 
means Will be fed out With the rotation of the rotatable 
feeding means. 
When the one sheet has been advanced to the target 

position reaching the sheet transporting means disposed 
doWnstream in the sheet feeding direction, the sheet sepa 
rating means displaces the remaining sheets in a direction 
aWay from the rotatable feeding means and thus separates 
the remaining sheets from the rotatable feeding means. 
When the one sheet has been advanced to the target position, 
the abutting portion separating means moves the abutting 
portion in a direction aWay from the rotatable feeding 
means, thus releasing the holding of the sheets betWeen the 
abutting portion and the rotatable feeding means. When the 
one sheet has been advanced to the target position, the 
remaining sheets excluding the one sheet are prevented by 
the limiting means from moving doWnstream in the sheet 
feeding direction. As described above, When the one sheet 
has been advanced to the target position, the holding of the 
sheets, including the one sheet, by the abutting portion and 
the rotatable feeding means is released; since the one sheet 
is no longer held betWeen the abutting portion and the 
rotatable feeding means, the one sheet can be transported 
With its leading edge held by the transporting means. This 
prevents the one sheet from being subjected to the pulling 
force that Would be exerted in opposition to the sheet feeding 
direction if the one sheet remained held betWeen the abutting 
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8 
portion and the rotatable feeding means. Further, even When 
the remaining sheets have been displaced in a direction aWay 
from the rotatable feeding means by the sheet separating 
means, since the limiting means prevents the remaining 
sheets from moving doWnstream in the sheet feeding direc 
tion, the remaining sheets can be prevented from being fed 
out together With the one sheet. 

Accordingly, the accuracy of the sheet feeding operation 
can be improved, that is, the sheets can be reliably fed one 
sheet at a time, for example, by preventing more than one 
sheet from being transported simultaneously to the trans 
porting means. Furthermore, the stability of the sheet feed 
ing operation can be improved, that is, the sheets can be 
stably fed, for example, by eliminating such problems as the 
inability to form a high quality image because of the sheet 
being fed skeWed With respect to the sheet feeding direction 
and the inability to feed the sheet doWnstream in the sheet 
feeding direction because of the sheet getting jammed along 
the path. 

In the invention it is preferable that the sheet separating 
means is provided adjacent to the rotatable feeding means, 
and displaces the sheets near the rotatable feeding means by 
pressing the sheets from a side adjacent to the rotatable 
feeding means. 

According to the invention, the sheet separating means is 
provided adjacent to the rotatable feeding means, and the 
sheets are displaced near the rotatable feeding means by 
being pressed from the side adjacent to the rotatable feeding 
means. In this Way, the remaining sheets, excluding the one 
sheet closest to the rotatable feeding means, can be reliably 
displaced in a direction aWay from the rotatable feeding 
means and separated from the rotatable feeding means, 
regardless of the number of remaining sheets. 

In the invention it is preferable that the limiting means 
aligns leading edges of leftover sheets Which are the sheets 
fed to the separating means from the remaining sheets by the 
rotatable feeding means and separated from the one sheet by 
the separating means. 

According to the invention, of the remaining sheets, the 
leftover sheets and the sheets fed to the separating means by 
the rotatable feeding means and separated from the one sheet 
by the separating means. The leading edges of the leftover 
sheets are aligned by the limiting means. By releasing the 
holding of the leftover sheets by the abutting portion of the 
separating means and the rotatable feeding means, the 
leftover sheets are loosened, and the leading edges of the 
leftover sheets can thus be aligned securely by the limiting 
means even When the leading edges of the leftover sheets are 
skeWed With respect to the sheet feeding direction. Accord 
ingly, the leftover sheets can be set ready for feeding to the 
transporting means, and the stability of the sheet feed 
operation can thus be improved. 

In the invention it is preferable that: 
the sheet separating means and the limiting means are 

integrally disposed; 
the sheet separating means pushes back leftover sheets 

upstream of the separating means in the sheet feeding 
direction; and 

the limiting means aligns and supports the leading edges 
of the leftover sheets pushed back by the sheet separating 
means. 

According to the invention, the sheet separating means 
and the limiting means are integrally disposed. The leftover 
sheets are pushed back by the sheet separating means toWard 
the upstream side of the separating means in the sheet 
feeding direction, and the leading edges of the leftover 
sheets pushed back by the sheet separating means are 
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aligned and supported by the limiting means. Since the sheet 
separating means and the limiting means are integrally 
disposed, the leading edges of the leftover sheets can be 
securely aligned after the leftover sheets have been pushed 
back toWard the upstream side of the sheet feeding direction. 
As a result, When performing sheet feeding by using the 
leftover sheets, the leftover sheets can be held betWeen the 
abutting portion and the rotatable feeding means With their 
leading edges aligned properly. 

In the invention it is preferable that the sheet feeding 
apparatus further comprises: 

a common drive shaft member rotatably supported, for 
driving in common the sheet separating means, the abutting 
portion separating means, and the limiting means Which are 
connected in common; 

a rotational driving source; and 
transmitting means for transmitting a drive force from the 

rotational driving source to the common drive shaft member, 
the transmitting means having a partially toothed gear With 
teeth formed only on a portion of a circumference thereof. 

According to the invention, the common drive shaft 
member is rotatably supported, to Which the sheet separating 
means, the abutting portion separating means, and the lim 
iting means are connected in common, and the sheet sepa 
rating means, the abutting portion separating means, and the 
limiting means are driven in common by the common drive 
shaft member. The drive force from the rotational driving 
source is transmitted to the common drive shaft member by 
the transmitting means. When the drive force from the 
rotational driving source is transmitted to the common drive 
shaft member by the transmitting means, the common drive 
shaft member is driven to rotate, causing the sheet separating 
means, the abutting portion separating means, and the lim 
iting means to rotate. The transmitting means has a partially 
toothed gear With teeth formed only on a portion of its 
circumference, and by using this partially toothed gear, the 
condition in Which the drive force from the rotational 
driving source is transmitted to the common drive shaft 
member and the condition in Which the drive force is not 
transmitted to the common drive shaft member can be 
created. With this arrangement, only the drive amount 
determined by the partially toothed gear can be transmitted 
to the common drive shaft member by preventing the sheet 
separating means, the abutting portion separating means, 
and the limiting means from being driven to rotate by the 
common drive shaft member beyond the predetermined 
drive amount. 

In the invention it is preferable that the sheet feeding 
apparatus further comprises: 

a feed shaft member rotatably supported, the rotatable 
feeding means being connected thereto; 

a common drive shaft member rotatably supported, for 
driving in common the sheet separating means, the abutting 
portion separating means, and the limiting means Which are 
connected thereto in common; 

a rotational driving source; and 
transmitting means for transmitting a drive force from the 

rotational driving source to the feed shaft member and the 
common drive shaft member, the transmitting means having 
a sun gear Which rotates in an interlocking fashion With an 
output shaft of the rotational driving source, a feed input 
gear Which is mounted in an area surrounding the sun gear 
and rotates in an interlocking fashion With the feed shaft 
member, a common input gear Which is mounted in the area 
surrounding the sun gear and in a position circumferentially 
spaced apart from the feed input gear and rotates in an 
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10 
interlocking fashion With the common drive shaft member, 
and a planet gear Which is in meshing engagement With the 
sun gear, and 

the planet gear being mounted so as to be movable around 
the sun gear betWeen a feed input position, Where rotational 
force is transmitted to the feed input gear, and a common 
input position, Where rotational force is transmitted to the 
common input gear. 

According to the invention, the feed shaft member and the 
common drive shaft member are each supported rotatably. 
The rotatable feeding means is connected to the feed shaft 
member, While the sheet separating means, the abutting 
portion separating means, and the limiting means are con 
nected in common to the common drive shaft member. The 
sheet separating means, the abutting portion separating 
means, and the limiting means are driven in common by the 
common drive shaft member. The drive force from the 
rotational driving source is transmitted by the transmitting 
means to the feed shaft member and the common drive shaft 
member. When the drive force from the rotational driving 
source is transmitted by the transmitting means to the feed 
shaft member and the common drive shaft member, the feed 
shaft member is driven to rotate, causing the rotatable 
feeding means to rotate, and the common drive shaft mem 
ber is driven to rotate, causing the sheet separating means, 
the abutting portion separating means, and the limiting 
means to rotate in synchroniZed fashion. 
The transmitting means includes the sun gear, the feed 

input gear, the common input gear, and the planet gear. The 
sun gear is mounted so as to rotate in an interlocking fashion 
With the output shaft of the rotational driving source, the 
feed input gear is mounted in an area surrounding the sun 
gear and rotates in an interlocking fashion With the feed shaft 
member, and the common input gear is mounted in a 
position circumferentially spaced apart from the feed input 
gear in the area surrounding the sun gear, and rotates in an 
interlocking fashion With the common drive shaft member. 
The planet gear is mounted in meshing engagement With the 
sun gear in such a manner as to be movable around the sun 
gear betWeen the feed input position, Where the rotational 
force is transmitted to the feed input gear, and the common 
input position, Where the rotational force is transmitted to 
the common input gear. 
When the output shaft of the rotational driving source 

rotates, the sun gear rotates in an interlocking fashion With 
the output shaft, causing the planet gear engaged With the 
sun gear to move around the sun gear into either the feed 
input position or the common input position. When the 
planet gear is moved to the feed input position, the planet 
gear transmits the rotational force to the feed input gear and 
causes the feed input gear to rotate; the drive force from the 
rotational driving source can thus be transmitted to the feed 
shaft member. The rotatable feeding means can be driven in 
this Way. When the planet gear is moved to the common 
input position, the planet gear transmits the rotational force 
to the common input gear and causes the common input gear 
to rotate; the drive force from the rotational driving source 
can thus be transmitted to the common drive shaft member. 
In this Way, the sheet separating means, the abutting portion 
separating means, and the limiting means can be driven in 
synchronized fashion. By moving the planet gear either to 
the feed input position or the common input position as 
described above, either the rotatable feeding means or the 
sheet separating means, the abutting portion separating 
means, and the limiting means can be selected for driving. 
Since either the rotatable feeding means or the sheet sepa 
rating means, the abutting portion separating means, and the 
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limiting means, Whichever selected, can be reliably operated 
in this manner, the accuracy and stability of the sheet feeding 
operation of the sheet feeding apparatus can be improved. 

Furthermore, since the transmitting means is constructed 
by simply combining various gears, the siZe of the sheet 
feeding apparatus can be reduced, and the reliability of the 
sheet feeding operation of the sheet feeding apparatus can be 
improved. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Other and further objects, features, and advantages of the 
invention Will be more explicit from the folloWing detailed 
description taken With reference to the draWings Wherein: 

FIG. 1 is a cross sectional vieW shoWing a sheet feeding 
apparatus according to one embodiment of the invention; 

FIG. 2 is a plan vieW shoWing the sheet feeding apparatus 
and a printer section; 

FIG. 3 is a cross sectional vieW shoWing the sheet feeding 
apparatus and the printer section; 

FIG. 4 is a diagram for explaining the construction of a 
transmitting means in an initial condition; 

FIG. 5 is a diagram for explaining the operation of the 
transmitting means in a sheet feed mode; 

FIG. 6 is a diagram for explaining the operation of the 
transmitting means in an aligning/pressing mode; 

FIG. 7 is a diagram for explaining the operation of the 
transmitting means in an aligning/pressing release mode; 

FIG. 8 is a diagram for explaining the operation of a feed 
roller and a transport roller in the sheet feed mode; 

FIG. 9 is a diagram for explaining the operation of an 
aligning/pressing means in the aligning/pressing mode; 

FIG. 10 is a cross sectional vieW shoWing a ?rst sheet 
feeding apparatus according to the related art; 

FIG. 11 is a cross sectional vieW shoWing a second sheet 
feeding apparatus according to the related art; 

FIG. 12 is a cross sectional vieW shoWing a third sheet 
feeding apparatus according to the related art; 

FIG. 13 is a cross sectional vieW shoWing a fourth sheet 
feeding apparatus according to the related art; 

FIG. 14 is a cross sectional vieW shoWing a ?fth sheet 
feeding apparatus according to the related art; and 

FIG. 15 is a cross sectional vieW shoWing a sixth sheet 
feeding apparatus according to the related art. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

NoW referring to the draWings, preferred embodiments of 
the invention are described beloW. 

FIG. 1 is a cross sectional vieW shoWing a sheet feeding 
apparatus 60 according to one embodiment of the present 
invention. FIG. 2 is a plan vieW shoWing the sheet feeding 
apparatus 60 and a printer section 76. FIG. 3 is a cross 
sectional vieW shoWing the sheet feeding apparatus 60 and 
the printer section 76. The sheet feeding apparatus 60 
comprises a feed roller 61, a tray 62, a separating means 63, 
an aligning/pressing means 64, a feed shaft member 65, and 
a common drive shaft member 66. The sheet feeding appa 
ratus 60 is an apparatus for feeding a plurality of sheets 67, 
stacked on a lifting plate 68 to be described later, one sheet 
at a time to the printer section 76 (see FIGS. 2 and 3) 
connected doWnstream thereof in a sheet feeding direction 
B. The sheet feeding direction B is a direction that coincides 
With the extending direction of a transport path along Which 
the sheet 67 is transported. 

20 

25 

30 

35 

40 

45 

50 

55 

60 

65 

12 
The feed roller 61 is a rotatable feeding means Which is 

mounted rotatably about a predetermined axis and is rotated 
to feed the sheet 67 doWnstream in the sheet feeding 
direction B. The feed roller 61 is connected to the feed shaft 
member 65 that is supported rotatably about an axis L65 
extending parallel to the Width direction C of the transport 
path along Which the sheet 67 is transported. The feed roller 
61 is driven for rotation by the feed shaft member 65 rotating 
about its axis L65. 
The tray 62 is disposed opposite the feed roller 61, and 

includes the lifting plate 68 and a ?rst biasing spring 69. The 
lifting plate 68 is a supporting member movable in direc 
tions toWard and aWay from the feed roller 61, and one end 
portion 68a thereof located upstream as vieWed in the sheet 
feeding direction B is mounted on a frame 62a of the tray 62 
in such a manner as to be rotatable about an axis L68 
extending parallel to the Width direction C. 
At the other end portion 68a of the lifting plate 68 

doWnstream in the sheet feeding direction B, a member 70 
having a suitable friction coef?cient, such as a rubber, is 
provided facing the sheets 67 in order to prevent the stacked 
sheets 67 from slipping doWnWard in the doWnstream direc 
tion along the sheet feeding direction B. At the other end 
portion 68a of the lifting plate 68 is also provided a cushion 
member 71, such as a rubber, disposed facing the frame 62a 
of the tray 62; this cushion member 71 acts to absorb and 
reduce a shock applied to the lifting member 68 and thereby 
to prevent the stacked sheets 67 from slipping doWnWard in 
the doWnstream direction along the sheet feeding direction 
B because of the shock that may be caused When the lifting 
plate 68 is moved in a supporting member separating 
direction D2 and hits the frame 62a of the tray 62. The 
supporting member separating direction D2 is the direction 
in Which the lifting member 68 is moved aWay from the feed 
roller 61. 
The ?rst biasing spring 69 is an elastic spring member 

Which is mounted betWeen the lifting plate 68 and the frame 
62a of the tray 62 on the side of the lifting plate 68 opposite 
from the stacked sheets 67, and Which biases the lifting plate 
68 in a supporting member biasing direction D1. The 
supporting member biasing direction D1 is the direction in 
Which the lifting member 68 is moved toWard the feed roller 
61. The tray 62 supports the plurality of sheets 67, stacked 
on the lifting plate 68, from the side opposite from the feed 
roller 61, and elastically causes one sheet 6711 closest to the 
feed roller 61 to contact the feed roller 61. In the present 
embodiment, tWo such ?rst bias springs 69 are arranged 
spaced apart from each other in the Width direction C, as 
shoWn by dashed lines in FIG. 2. 
The separating means 63 is disposed on the doWnstream 

side of the tray 62 in the feeding direction B of the sheets 67 
in such a manner as to face the feed roller 61. The separating 
means 63 comprises a separator plate 72 and a second 
biasing spring 73. The separator plate 72 is substantially 
L-shaped plate Which is mounted rotatably about a prede 
termined axis. More speci?cally, one end 72a of the sepa 
rator plate 72 is connected to a shaft member (not shoWn) 
Which is supported rotatably about an axis L72 extending 
parallel to the Width direction C, and the other end 72b is 
moved in a separator plate biasing direction E1 or a sepa 
rator plate separating direction E2 With the rotation of the 
shaft member about the axis L72. 
The separator plate biasing direction E1 is the direction in 

Which the separator plate 72, or more speci?cally, an abut 
ting portion 72c, is moved toWard the feed roller 61, While 
the separator plate separating direction E2 is the direction in 
Which the separator plate 72, or more speci?cally, the 




















